Role of corporate governance indicators in IPO (Initial Public Offering) pricing is moderately researched area, however, a majority of these researches are found to be in context of other than Asian economies. Particularly, in context of Indian IPO market, only a few studies have been conducted in the past. Hence, the present study aspires to bridge this gap by examining the statistical significance of board-related corporate governance mechanisms in predicting the likelihood of IPO underpricing. This study is unique as it incorporates a new dimension of "board leadership" and examines the impact of having an independent director as the chairman of the board on IPO underpricing. Binary Logistic Regression Model is used to establish the relationship between IPO Listing gain/loss and board-related corporate governance mechanisms viz. participation of women directors on board, nature of board leadership and board independence.
Introduction
Market for initial public offerings is a well-researched area amongst the researchers' community across the globe. It is an established fact that new issue market suffers from varying nature of informational asymmetry which can be detrimental to market functioning [1] . This informational asymmetry in new is-How to cite this paper: Singh, A.K., Maurya, S. and Mohapatra, A.K. (2019) IPO Underpricing and Predictive Power of Board Related Corporate Governance Mechanisms: A Study of Indian IPO Market. Theoretical Economics Letters sue market often takes the form of IPO underpricing. Several researches in the past have documented significantly positive initial returns and have explained this as a mechanism to signal the quality of an issue and compensation to uninformed retail investors for "winner's curse". According to Signalling Theory, firms with good quality initial public offerings commonly resort to some sort of certification mechanisms to signal the quality of issue such as, underwriters' reputation, auditors' reputation, pre-issue venture capital backing, group affiliation, IPO grading to name a few. Researches in the past have primarily been concentrated to these conventional signalling mechanisms. Lately, corporate governance has emerged as a potential signalling mechanism. However, not many studies have been conducted to investigate the role of corporate governance mechanism in IPO underpricing, especially in context of Indian new issue market. Therefore, the present study aspires to bridge this gap by examining the statistical significance of board-related corporate governance mechanisms in predicting the likelihood of IPO underpricing. Previous researches in this area have been limited to the study of strength and direction of association between board-related governance indicators and level of underpricing. However, this study uniquely contributes to extant literature by developing a model that predicts the likelihood of IPO underpricing based on the board related governance indicators of issuing firm at the time of public offering. Therefore, a binary logistic regression model has been used in the present study. The results indicate that gender diversity on corporate board and independent board leadership are statistically significant predictors of IPO underpricing. The practical significance of these variables, however, is subject to further investigation based on larger sample size and varied variables. This paper is organised into eight different sections; starting with the introduction to common anomaly of new issue market i.e. underpricing, various theories of IPO underpricing and alternative certification mechanisms commonly used by issuers around the globe. The second section reviews the extant literature in present area of research. The third and fourth sections of the paper list out the objectives and hypotheses of the study respectively. Section five elaborates on the data, sample size, period of study and methodology of the paper. The immediately following section presents the empirical results and analysis. The penultimate section concludes the findings of the paper. And finally, the last section discusses the limitations of this study and scope for further research in this area.
Review of Literature
Traditionally, first time issuer of equity shares relies on some sort of certification mechanisms such as underwriters' reputation, management quality, auditors' reputation, venture capital backing, group affiliation and lock-up agreement to signal the quality of their issue. And unique to Indian IPO market, sometimes issuers use IPO grading as quality indicator, however, there is no consensus on its validity and efficacy as signalling mechanism [2] . In addition to these me- search interest over the past decades as researchers across the globe began to investigate its efficacy as signalling mechanism and role in IPO pricing.
The role of corporate governance indicators in IPO pricing is moderately researched area, however, a majority of these researches are found to be in context of other than Asian economies [3] . And in context of Indian IPO market only a few studies have been conducted in the past which triggers us to take the present study to enrich the extant literature and to contribute to policy making.
Corporate Governance Practices and IPO Pricing
Several researches in the past have found evidences that corporate governance practices of companies often add to their value, improve the firm's competitive position and provide better access to capital [4] . A company following good governance practices is also believed to look after the shareholders' interest and to maximize their wealth. In their study [5] , reported that investors use corporate governance parameters as one of the shortlisting criteria while evaluating the value of a firm making an initial public offering. Hence, corporate governance parameters can be expected to have some signalling quality. However, corporate governance is a very broad concept and governance structure of an organisation is a combination of various internal and external governance mechanisms.
Therefore, the present study limits its scope only to corporate board-related governance mechanisms which are a subset of overall corporate governance structure of an organisation.
Corporate Board as Signalling Mechanism
Board of directors is representative of shareholders' interest and is appointed by them to look after their interest. An outside director dominated board may indicate existence of a strong and effective control system [6] and can serve as a crucial signal for new issuers [7] .
To study the role of board-related corporate governance measures as signalling mechanism, this study draws heavily upon the Signalling Theory and Theory of Informational Asymmetry between issuers and investors. Informational asymmetry cause issuers to rely on some kind of mechanism to signal the quality of issue to prospective investors, and signalling theory requires that signal should be observable, known in advance and difficult to imitate, to be considered as an effective signal. Since information related to corporate governance measures is disclosed by firms in their prospectus, it is easily observable and known well before the offering and hence it meets the first condition. This condition is essential to enable investors to use that information while making their investment decision; also it ensures that they get the reward for their continuous effort to stay informed and updated. The second condition requires signal to be costly and difficult to imitate. Outside directors might be reluctant to join a firm with poor fundamentals due to reputational seem to be fulfilling both core principles of signalling theory. In an important study, [8] reported the frequent turnover of senior management in financially distressed companies. Moreover, [8] found that none of these executives held similar position in listed firms for next three years post turnover.
The discussion above permits us to reasonably assume that board related corporate governance parameters may serve as a quality signal for prospective investors of a new issue because system and structure of firm at the time of initial public offering tend to remain unchanged in short run [9] .
Corporate Governance Indicators of an Effective Board
In a study, [10] reported that board effectiveness depends on the various factors pertaining to board structure viz. board size, board independence, board leadership/CEO duality and a well-functioning audit committee. An overview of extant literature on corporate board structure and IPO underpricing have revealed that, majority of these studies have investigated into common corporate governance mechanisms like board size, board independence, and CEO duality. More recent studies have delved into other board-related corporate governance mechanisms that might have an influence on IPO pricing, for instance, board reputation [11] & [12] , board committees and influence of CEO as founder [13] and gender diversity on board [14] . The present study uses gender diversity, board independence and nature of board leadership as corporate governance indicators to study their predictive capacity.
Although, the Indian Companies Act, 2013 has made it mandatory for all listed companies and every other public company with paid-up capital of Rs. 100 crores or more or turnover of Rs. 500 crores or more, to have at least one women director on board. It would be interesting to see if gender diversity on board amongst firms with initial public offerings can possibly be an allusion of good quality. Besides these board-related governance indicators, the present study also attempts to examine the predictive capacity of other factors related to firm, issue and ownership namely; underwriters' reputation, auditors' reputation, risk, and post issue retained ownership of promoters. greater the board diversity better the access to unique resources [10] .
Empirical Evidences and Findings on
Interestingly, participation of women directors on board as a diversity factor may have important implications. In their study, [15] reported a positive correlation between social sensitivity of group and proportion of women in group and it also enhances the collective intelligence of group. In their study, [16] documented that corporate boards with women directors are more likely to emphasize on customer satisfaction, clear communication with workers and CSR activities.
Presence of women directors on board might also provide an alternative perspective while dealing with ethical dilemmas in business. Ethics of Care [17] . In a study, [18] documented that increased participation of women directors on board signals that company advocate women empowerment, believes in philosophy of equity and value the contribution of its women workers. These can be important signals for potential investors.
In the wake of recent changes in Indian Companies Act 2013, [14] examined the impact of gender diversity on IPO underpricing and reported a negative and insignificant impact. Gender diversity was reported as irrelevant to investors' investment decision. However, they concluded with a possibility of indirect mediating effect of gender diversity on board. In a recent study, [19] investigated the impact of gender diverse board on social and financial performance of Indian firms using a diverse sample of 54 companies. The results of the study indicate that there is no significant association of gender diversity on board with social and financial performance of select Indian firms.
Board Independence
Board independence is commonly measured by proportion of non-executive directors or independent directors on board and separation of role of CEO and
chairperson. An independent board helps in reducing agency problem between management and shareholders. In a study, [20] documented that in firms with concentrated ownership, an independent board will evidently look after the interest of minority shareholders by controlling the opportunistic behaviour of controlling shareholders. It is also believed that a board dominated by outside directors improves the quality of financial disclosure and reporting [21] .
In a recent study, [11] In a study, [12] explained that board independence measured by proportion of outside directors was positively and significantly associated with underpricing. In a similar study of 101 Indonesian IPO firms, [23] examined the association between board structure, ownership and level of IPO underpricing and reported a positive and significant association between board independence and IPO underpricing.
On the contrary, based on the study of 130 IPOs listed from January 2000 to December 2004 on Euronext Paris [24] , reported a statistically significant negative effect of proportion of independent directors on underpricing. Consistent with the finding of [24] , [25] found a significantly negative association between proportion of independent directors and underpricing. Similarly, [26] used a cut-off of 33% of board member as non-executive directors as benchmark to measure the board independence. He found that firms having proportion of non-executive directors above the cut-off rate observed lower underpricing.
Nature of Board Leadership
The present study is unique as it incorporates a new dimension of "board leadership" to examine the impact of having an independent director as the chairman of the board on IPO underpricing. Whereas, the existing studies in related area primarily examine the impact of CEO duality on IPO underpricing. & [27] reported that the opportunistic behaviour of management and controlling shareholders can be controlled by separating the positions and roles of CEO and board chairman. Some studies have also pointed out the relevance of "nature of board leadership" i.e. the type of director chairing the board even if there is a clear demarcation between CEO and chairman position. For instance, [28] documented that a non-executive chairman of the board is like cherry on the top as it advances the board legitimacy.
Objectives
Present study has the following objectives:
• To study the association between gender diversity on board and IPO underpricing and its statistical significance thereof. • To study the impact of independent board leadership on IPO underpricing and its statistical significance thereof. 
Hypotheses Development
To achieve the above-mentioned objectives, the present study tests the following null hypotheses: 
Research Methodology and Data Collection

Sample and Data Collection
The present study examines mainline Indian IPOs issued during the period of January 2011 to May 2017 and were listed on NSE. Table 1 presents the description of issues. Total 116 initial public offerings were made during the period under study out of which 10 issues failed because they were withdrawn and did not list in stock market. Hence, the sample comprised of 106 successful issues. Consistent with [24] , the sample excludes the IPOs of financial services firms and banks as they are different from other businesses in two aspects, firstly, the level 
Statistical Model
Since this study aims at predicting the likelihood/probability of underpricing, we take the dependent variable (IPO underpricing) as binary dichotomous variable which assumes the value 1 if an IPO is underpriced and 0 otherwise. Therefore, the binary logistic regression is the appropriate model for present study as it is used to model the probabilities of occurrence of certain event. In a binary logistic regression, dependent variable can assume only two categorical values; whereas, independent variables can be a combination of both continuous and categorical variables.
Dependent Variable
Adopting from [12] & [29] , IPO underpricing is the dependent variable used in present study which is raw return on listing day calculated as follows:
where, 
Independent Variables
The binary dichotomous dependent variable is regressed against measure of gender diversity on board, nature of board leadership, board independence, risk factors, underwriters' reputation, auditors' reputation and post-issue promoters' ownership. The operationalization of explanatory variables is described in Table  2 .
Finally, the following model is estimated which expresses the natural log of odds as a linear combination of independent variables: Table 4 are calculated using the raw values of various variables pertaining to issues made by firms in final sample. These variables were then transformed for the purpose of logistic regression model. 1 As per companies Act 2013, the minimum no. of directors for a public company is 3, for a private company is 2 and for one-person company is 1. The maximum no. of directors on board is limited to 15 which may be increased by passing a special resolution. IPOs are greater than the overpriced IPOs, however, this difference is not statistically significant for either of two variables. Although the minimum issue price is the same for IPOs of both groups, the maximum issue price is much higher for underpriced IPOs. Likewise, average book value of total assets, which is taken as an indicator of firm size, is higher amongst the underpriced IPOs but it is not significantly higher than those of overpriced IPOs [t(85) = −0.896, p = 0.373].
Data Analysis and Results
Analysis of Descriptive Statistics
Results of Logistic Regression
Beginning Block/Intercept-Only Model
The beginning block model includes only the intercept and does not include any predictor variable. It randomly assumes that all the cases in dataset shall be "success", i.e. underpriced IPOs in present case. Thus, Classification to be a significant model.
The intercept-only model in "variables in equation" Table 6 can be expressed as ln(odds) = 0.301. Hence, the predicted odds of an IPO being underpriced are 1.351.
The Estimated Model
The estimated model is expressed by Equation 2; and it includes the board Table 7 uses the chi-square statistics to test the null hypothesis that predictor variables in our model have not significantly increased our ability to predict whether an IPO shall be underpriced or not. The test result in Table 7 indicates that the model is significant at 10% significance level.
The Model summary in Table 8 Table 8 indicates that there is good fit between the data and the estimated model, and that null hypothesis cannot be rejected. Table 9 shows that classification rule allows the model to correctly classify 80% (i.e. 40/50) of cases where the predicted event (i.e. IPO underpricing) was observed. This is called "sensitivity" of prediction, which is percentage of occurrences correctly predicted, calculated by P (correct/occurrence of event). The "specificity" of the model prediction is 54.05% (i.e. 20/37) which indicates the Overall Percentage 69.0
Source: Authors' calculation. Note: the cut value is 0.5 i.e. better than an even chance. The cut value is used to classify subjects. If the estimated probability is greater than 0.5 the test classifies the event as occurring (in this case "underpriced") and not occurring otherwise (in this case "not underpriced"). and is calculated as P (correct/non-occurrence of event). Overall, the model correctly predicts 60 out of 87 (i.e. overall accuracy of 69%). The overall accuracy of prediction has improved from 57.5% (in block 0, Table 5 .5) to 69% due to inclusion of predictor variables in model.
Focusing on the error rates of model prediction, the percentage of "false positive" is 29.82%. The classification rule predicts that total 57 IPOs as underpriced and that prediction was wrong 17 times, which is approximately 29.82% of total predictions where the IPO was classified as underpriced by the model. On the other hand, the percentage of "false negative", that is, number of wrong predictions out of total predicted cases of "not underpriced" IPOs, is 33.33% (i.e. 10/30).
The classification table indicates that the "sensitivity" of the model is higher than its "specificity", which means the model can more accurately predict the cases of underpriced IPOs than the cases of "not underpriced" IPOs.
The "Variables in Equation" in Table 10 shows the logistic regression coefficients, Wald statistics, and odds ratio for each of the predictor variable. Wald
Chi-square statistics indicate the unique contribution of each predictor variable, holding other variables constant. The test result shows that, amongst the board related corporate governance variables, board diversity (p = 0.089) and nature of board leadership (p = 0.091) added significantly to the estimated model at 10% level of significance. However, strength of non-executive directors on board did not add significantly (p = 0.146). Amongst other explanatory variables taken in the model, underwriters' reputation and post-issue promoters' ownership are also found to be significant at 10% level of significance.
Statistical Interpretations
• Odds of getting IPO underpricing (or listing gain) for firms having woman director on their board is 2.839 times greater than firms without the participation • The negative β sign of ID chairperson indicates a negative association with IPO underpricing. Odds of IPO underpricing in firms whose chairperson is an independent director is only 0.279 times those of whose chairperson is other than an independent director. In other words, presence of independent director as the chairperson of the board reduces the likelihood (or probability) of IPO underpricing. • Similarly, likelihood of IPO underpricing decreases with presence of reputed underwriters. Because the odds of underpricing for IPOs which was managed by top 5 underwriters is only 0.39 times those of managed by less reputed underwriters.
• It is also observed that greater post-issue decline in promoters' ownership is a distinguishing characteristic amongst the underpriced IPOs. In other words, the odds of IPO underpricing increases with post-issue decrease in promoters' ownership. A unit decrease in promoters' ownership cause probability of listing gain (p) to increase by factor of 1.048 (or 4.8%). This may not necessarily be against the principle of good governance as dilution of promoters' holding within the regulatory limit reduces their controlling position in decision making. Hence, a decline in promoters' ownership can be associated with increased participation of shareholders.
The following equation of fitted model can finally be obtained by substituting the values of partial slope coefficients and intercept term: 
Limitation and Scope for Future Research
